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Fig. 1 The experimental data for Hiigoniot by using Electric probes
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Fig. 2 Sound velocity measurements using the direct reverse-impacttechnique
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Fig. 3 The experimental data for time

XFF 2 LA R SR R 2 AR PR T — R LUK CHD RUESR (PO i B AR R A 5 R R -2y 2 i F
5 EEREE LA SRR, MRIER-207 2, fEGE I C W% 9240 1Y Hugoniot #2875 f2 A 35 £ 4L
H Hugoniot ¥ IrfE. ARWFTER M R-ZIr REHEATM T W MR %y 8.58 g » em *IFHTE 50~4 500 GPa JE5#
X 8] N Y Higoniot 2 FE N D=3. 462+1. 4250 (& 4), SCH0 I &5 2 4G vh o 46 P2k 00 5008 5 B8 TAG 0
GERBEA—F(E 4, 2% Trunin FAN GV EE R 8.10 g« em M ZFLA MM R4 R AT LI . AT W
TR BB AN B L BCHE T I B ATAHY D -u E R R IR,

SR T 48 £ vk W 22 LR AR B B R TS S AN 5 s . RAWI AR B R (8.5840.01) g+ em THYZE
FURE S O e i 6 DS iR R S7 R R AR, EERNTE T R AR B o BN L 7R R S A B b b



82 FERFEAZFZMCBEABFHK)  http://www.cqnuj.cn % 34 %

4000
101
3500
_8F - s 3000
'é A::.u‘t‘ 32500
5 6L ute
5 |-ev £ 2000
E .- - AXHER =]
A e A S 1500
- y 4 QJ_, I
e - *@ﬁ[ﬂm% Looo L
2 ¢ —a AR .
- — - - BRI L S T S 500 |- f
0 1 ! 1 L | ! 1 L 1 ! 0 I / 1 1 1 1 !
0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.2 0.4 0.6 0.8 1.0
BT (m - 57 M/ pos
B4 MmEERE-MNFEEXR B5 REEGRNFEESNT
Fig. 4 The relations of shock wavevelocity Fig. 5 The particle velocity profiles of
and particle velocity tin obtained at various impact velocities
TE R R UR M s Ok A T T
ERENBIE, B DIR A R2 MEEENBLER
A T R N
IR VR S O TR N ] Tab. 2 Experimental data from sound velocity measurements

F1%) S S0 A L 10 ) GK RE /7 R T
WA BETE WA B B R wS
DRI IHG BE A% o4 B 14 2 B L 0 2R 1

KR/ 53/ BB/ ehi s/ b R/ i/
(geem ) (kmes ') (kmes ") (km s ") GPa (km s ")

AR R T 2, B ] 8. 57 3. 04 1.03 4.73 41.7 6. 61
6 K A5 45 5 5l B 52 1 22 2 8. 58 4. 04 1. 34 5. 24 60. 2 6. 93
XL, WA B B R A 8. 57 4. 89 1.63 5. 84 82. 0 7.23
T FE B 5 X ] /Y 4H ARG RS T &5 i

4 8. 58 5. 45 1. 80 6. 21 9. 1 7. 42

B, NG EORE L E ORI
LB A AR R A SE A N S FAR 10
Z AL Y wh o AL JE SR AE 140 GPa FfF3T., ) & 1A
fEd LIF G0 BT BAE 7 km o+ s B E, HEZE s
BT, GRS R R B S R b R PR R B R K, 986 h

o AR L R 5 S b B A 09 Oy 3 T 28
B o o 5
g’

3 4518
6
AHFGE I R 2 T BRI R 8. 58 g » em

PR B P B 1 i 2 PR R AT T AL . AE R AR L 5

SR IR I ik 45 e 07 6 A 00 75 AT T 00 e

o SRR TRAURERE E (IRT 100 GPOWHUBTEY b s = Hisson % A5 AP 0. 557 & - om 9 ZALHIHY
PR S5 R R AR XOF R A S B & A2 . F D o, ST s e 0 Ok B 5 U e 7 M

JFF X 4 1 A X R R 9 8 b AR ] 6 7 9 o B 6 SeMnERER

g whoE S I AT T SSI BIE . B T bR B B ] Fig. 6 Measured sound velocity data for porous Mo

FF AR e ARAT v o I A R B S AELAS SOy T AR A FR AT 0T 22 FL M R — 26538 9 TA T, X4 J5 N5 2 FL A BHIY vp i e
FHMRAEBENSEZE L,




Vol. 34 No. 4

Journal of Chongqing Normal University (Natural Science)

http://www.cqnuj.cn 83

SE k-

[1] DUFFY T S,AHRENS T J.Dynamic response of molybde-
num shock compressed at 1 400 °C [J].Journal of Applied
Physics,1994,76:835.

[2] DUFFY T S,AHRENS T J.The temperature sensitivity of
elastic wave velocity at high pressure:new results for mo-
lybdenum[J].Geophysical Research Letters,1994,21:473.

[3] MILLER G H,AHRENS T J,STPLPER E M. The equa-
tion of state of molybdenum at 1 400 ‘C[J].Journal of Ap-
plied Physics,1988,63:4469.

[4] ZHANG X L,CAI L C,CHEN J,et al. Melting behaviour of
Mo by shock wave experiment[ ] ].Chinese Physics Letters,
2008,25:2969.

[5] DUFFY T S,AHRENS T J.Compressional sound velocity,
equation of state, and constitutive response of shock-com-
pressed magnesium oxide[ J]. Journal of Geophysical Re-
search,1995,100:529.

[6] TRUNIN R F,SIMAKOV G V,SUTULOV Y N,et al.
Compression of porous metals in shock waves[J].Zhurnal
EksperimentalNoi i Teoreticheskol Fiziki, 1989,96:1024

[7] KRUPNIKOV K K,.BAKANOVA A A.BRAZHNIK M I,
et al.Investigation of shock compressibility of titanum,mo-

lybdenum, tantalum and iron[ J]. Doklady Akademii nauk

SSSR,1963,148:1302.

[8] MCQUEEN R G,MARSH S P.Equation of state for nine-
teen metallic elements [ J]. Journal of Applied Physics,
1960,31:1253.

[9] MCQUEEN R G,MARSH S P, TAYLOR ] W,et al. High-ve-
locity impact phenomena [ M ]. New York: Academic Press,
1970.

[10] WALSH J M,RICE M H,MCQUEEN R G,et al.Shock-
wave compressions of twenty-seven metals equations of
state of metals [ J].Physical Review,1957,108:196.

[11] WU Q. JING F Q. Unified thermodynamic equation-of-
state for porous materials in a wide pressure range []].
Applied Physics Letters,1995,67:49.

[12] WU Q,JING F Q.Thermodynamic equation of state and
application to Hiigoniot predictions for porous materials
[J].Journal of Applied Physics,1996,80:4343.

[13] HIXSON R S,BONESS D A,SHANER ] W,et al. Acous-
tic velocities and phase transitions in molybdenum under
strong shock compression[ ] ]. Physical Review Letters,
1989,62:637.

[14] HIXSON R S, FRITZ J N.Shock compression of tungsten and
molybdenum[ J].Journal of Applied Physics,1992,71:1721.

Experimental Study on Sound Velocity of Porous Mo under Pressure

HU Cui’e', ZENG Zhaoyi'?, NIU Zhenwei*, CAI Lingcang®
(1. College of Physics and Electronic Engineering, Chongqing Normal University, Chongging 401331;

2. Laboratory for Shock Wave and Detonation Physics Research, Institute of Fluid Physics,

Chinese Academy of Engineering Physics, Mianyang Sichuan 621900, China)

Abstract: [ Purposes | To investigate the sound velocity of Mo under high pressure. [ Methods ]It is performed that the shock wave

experiments for the porous Mo with an average initial density 8.58 g « cm™ . The Hiigoniot equation of state is calculated by using

the Wu-Jing equation. The direct reverse-impact configuration together with the velocity interferometer system for any reflector was

utilized to measure longitudinal sound velocities of porous Mo under shock compression. [ Findings ]Four Hiigoniot sound velocity

data below 100 GPa were obtained. Meanwhile, we performed three experiments to obtain the Hiigoniot data. [ Conclusions |Here is

no phase’s transition of Mo below 100 GPa.

Keywords: shock wave; sound velocity; porous Mo
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